A new GTP-binding protein in differentiated human leukemic (HL-60) cells serving as the specific substrate of islet-activating protein, pertussis toxin.
A GTP-binding protein serving as the specific substrate of islet-activating protein (IAP), pertussis toxin, was partially purified from human leukemic (HL-60) cells that had been differentiated into neutrophil type. The partially purified protein, referred to as GHL, predominantly consisted of at least two polypeptides with molecular masses of 40,000 daltons (alpha) and 36,000 or 35,000 daltons (beta). The structure was similar to Gi or Go previously purified from rat brain as an alpha beta gamma-heterotrimeric IAP substrate (Katada, T., Oinuma, M., and Ui, M. (1986) J. Biol. Chem. 261, 8182-8191), although the existence of the gamma of GHL was unclear. The 40,000-dalton polypeptide contained the site for IAP-catalyzed ADP-ribosylation and the binding site for guanine nucleotide with a high affinity. The 36,000- and 35,000-dalton polypeptides were cross-reacted with the affinity-purified antibody raised against the beta of brain Gi and Go. Limited proteolysis with trypsin and immunoblot analyses with the use of the affinity-purified antibodies raised against the alpha of brain Gi or Go indicated that the alpha of GHL was different from the alpha of Gi or Go. Kinetics of guanosine 5'-(3-O-thio)triphosphate (GTP gamma S) binding to GHL was also quite different from that to brain Gi or Go. Incubation of GHL with GTP gamma S resulted in a resolution into GTP gamma S-bound alpha and beta(gamma) thus purified had abilities to inhibit a membrane-bound adenylate cyclase activity and to associate with the alpha of brain IAP substrate in a fashion similar to the beta gamma of brain IAP substrates, suggesting that there were no significant differences in the biological activities between the beta(gamma) of GHL and those of Gi or Go. Physiological roles of the new GTP-binding protein, GHL, purified from the neutrophil-like cells in receptor-mediated signal transduction are discussed.